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Pa6ouas mporpamma yue6Horo aucuuruinasl OJ.13 buonorus paspaborana c
y4eToM IpUMepHOU paboyeil mporpaMmMbl 0011e00pa30BaTENbHON TUCIIUILIAHEI
«IIpumepHas pabGovas mporpamMmma o0011€00pa30BaTENBHON AUCIUIUIMHBL bromorus»
JUIsl IpoecCHOHAIBHBIX 00pa30BaTeIbHBIX OpraHu3anuii (6a30BbI YPOBEHb, OO0BEM -
60 4JacoB), yTBepkIE€HHON Ha 3acemannu CoBeTa MO OIICHKE COJEP)KaHMUS U KadecTBa
IPUMEPHBIX pabodynX mporpamMm o0I11e00pa30BaTEILHOIO U COLMAIBHO-TYMAHUTAPHOTO
IIUKJIOB cpeaHero npodeccronansHoro oopazosanus (mpotokon Ne 14 | ot 30 HoAOps
2022 1.).

-Ha OCHOBE TpeOoBaHWI (enepalibHOTO TOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO
CTaHAapTa CpeIHero oOwero o0pa3oBaHUAYTBEPKAEHHOTO MpUKa3oM MuHucTEpCTBa
oOpazoBanmsi 1 Hayku Poccwmiickoit deneparuu (MunoOpuayku Poccumn) ot 17 mas
2012 1. No 413 (c u3MEHEHHSIMU B JICUCTBYIOLIEH PEAKIINN),

-YTBEPXKAEHHOTO NpHKa3oM MuHHCTEpcTBa 00pa3oBaHus U Hayku PD ot 7 nexalps
2017 1. N 1196 "O6 yrBepx)aeHUH  (deaepaibHOTO  TOCYJAPCTBEHHOTO
0o0pa30BaTeNbHOrO CTaHAApTa CpEeIHEro MNpoPEecCHOHAIBLHOrO0 O0pa3oBaHMs IO
CIICLIUAJIbHOCTH 15.02.16TexHonoruss ~ MAalIMHOCTPOECHUSIC ~ WU3MEHEHUSIMU |
nonojgHeHusMu oT 1 cenTsaops 2022 r.

-TIOJIOKEHUM  (peiepaIbHOM o0pa3oBaTenbHON TPOrpaMMbl  CPEIHEro  00IIero
00pa3oBaHUs M C YYETOM MOJIy4aeMOU CIEIHAIBHOCTH CPEIHET0 MpOodheCcCUOHATBLHOTO
oOpazoBanus:15.02. 16 Texnonorus MAaIIMHOCTPOEHHUS YKPYITHEHHAS rpynna

criermanbHOoCcTH 15.00.00 MammuHaocTpoeHue

OAOBPEHO

Ha 3acenanuu xadeapot

MaremaTH4ecKnX U €CTECTBEHHOHAYYHBIX
JTUCITUTUTAH

IIpoToxon Ne 10

oT «13» mas 2024 r.

3aB. kadeapoit T.I1.®daTesHOBa

CoryiacoBaHo:
Meroauct

Cuzunrona O.C.

OKCHEpPTHHIM ~ COBETOM  TOCYJApPCTBEHHOTO  OIO/DKETHOTO  MPO(ECCHOHATEHOTO
o0OpazoBatenbHOTO yupekaeHuss « CTaBpONOIbCKUM PETHOHATBHBIA MHOTOTPOMUITBHBIHI
KOJUIEDK» , 3aKitoueHre JKkcnepTHOro coBera Ne 16 ot «23» mast 2024 r.

PazpaboTtunk: mpenogasarens [ BIIOY CPMK U. B. Jlo6oauna.
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1. OBIIIAA XAPAKTEPUCTHUKA PéBO‘IEI?'I IHPOI'PAMMBbI
OBHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

1.1 MecTo JUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH IPOrpaMmbl

Oo6meobpazoBatenbHasaucuuumaa  OJ1.13 buonorust ssisiercst o0g3aTenbHON
4acThio / 9acThio, (HOpPMUPYEMOH ydacTHHKaMU 0Opa3oBaTeIbHBIX  OTHOIICHUH,
0011e00pa3zoBaTenbHOTO IUKIa oopa3zoBareiabHoi nporpammel CIIO (manee — ITICC3)
B cooTBeTcTBUU ¢ PI'OC no cnerumansHocty 15.02. 16 TexHoM0TMsSI MAaTMHOCTPOCHHS.

YueOnas nucruruimaaO/l.13 buonorus sBnsieTcss 4acThlO MPEAMETHON 00JacTH
EctectBenno nayunsie npeamerst I'OC cpeanero obmiero oOpa3zoBaHus, U3ydaeTcs
oOyuaronumucss B npegenax ocBoeHuss IIIICC3 nHa 0a3e OCHOBHOIO 0OILIETO

o0pa3oBaHUs Cy4ETOM npoduIIbHON HaMnpaBJICHHOCTH MOJTy4aeMOro
npodeccruoHalbHOTO0 00pa3oBaHus MO ykKazaHHOU creruanbHocTd CIIO Ha 6GazoBoM
YPOBHE.

PaGouast mporpamma pazpaborana B coorBeTcTBUM ¢ KoHIenuen npernogaBanus
00111e00pa30BaTENbHBIX AUCHUIUIMH C YYETOM HPO(PECCHOHATBHON HANpPaBIEHHOCTH
IporpaMM CpeaHero MpodecCHOHANbHOTO 00pa3oBaHMs, pealu3yeMbix Ha 0aze
OCHOBHOro o0miero oOpaszoBanusi (pacmnopsbkeHue MUHHUCTEPCTBA TMPOCBEIICHUS
Poccuiickon ®@enepamuu ot 30.04.2021 Ne P-98).

1.2. HCJIH H INITAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHUIIJTUHBI:

1.2.1. leab o0ureodpa3oBaTeIbHOM TUCHUILIMHBI
OcHoBHoli 1enbto  u3yuenuss OJ[.13 buonoruss sBiseTcss JOCTUXKEHHUE

pe3yJbTaToB €€ u3ydeHusi B cooTBeTcTBUU ¢ TpeboBaHusmu OPI'OC COO ¢ yuetom
npodeccuonansHoil Hanpasiennoctu GI'OC CIIO.

1.2.2. IlnanupyemMblie pe3yJbTaTbl OCBOEHHsSI 00111€00pa30BaTEILHOM TUCHMILIMHBI
B coorBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe  3HaueHue  0OmIeoOpa3oBaTeNbHAS  AUCIUIUIMHA  HUMEET  TpHU
dopmupoBanuu o6mux (OK)u npodeccronansubix (I1K) kommnerenimii.

[Ipunnun  mpodeccHoOHaIBbHOM  HAMPaBIECHHOCTH  00II€00pa3oBaTEIbHON
JTUCITUTUIMHBL  PEaTu3yeTCsl 4Yepe3 KOPPENSIHI0 TMPEAMETHBIX, METalpPEAMETHBIX U
JUYHOCTHBIX  oOpasoBaTenbHBIX pesyidbraroB DPI'OC COO ¢ of0muMu U
npodeccuonanbubiMu - kommeTeHusMu CIIO u BBegeHuss TeM MNpPOQPECCHOHATBHO
OPHEHTHPOBAHHOTO COJICPIKAHMS.

OcBoenne coaepkanust obmeoopazoBarenbHor auctuiuimabl OJ].13 bromorus
o0ecreunBaeT JOCTIKEHUEOO0YUAIOIUMHUCS  CIIEAYOIINXPE3yIbTaTOB:



1.2.2. Ilnanupyemble pe3y/bTaThl OCBOCHHUSA 00111e00pa30BaTeILHON JucHUIIMHBI B c00TBeTcTBMU ¢ ®I'OC CIIO u Ha

ocHose ®I'OC COO
Ko u ILianupyemMble pe3y ibTaThl 0CBOCHHS THCIUILIHHbBI
HaMMeHOBaHHe
opmupyembIX Oo6mmue JMCUMIIMHAPHBIE
KOMIeTeHIuii

OK 01. Beibupats
CIIOCOOBI PELICHUS
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3InYHbIM
KOHTEKCTaM

B yacTu TPpy/10BOT0 BOCIIUTAHUS:

- TOTOBHOCTh K TPYyIy, OCO3HAHWE IICHHOCTH MAacCTEpCTBa,
TPYIOIO0ue;

- TOTOBHOCTHh K aKTUBHOM JEATEIHHOCTH TEXHOJOTHYECKOH H
COLIMAJILHOM HAIPABJICHHOCTH, CIIOCOOHOCTh HMHHUIMHUPOBATH,

IUIAHUPOBATh M CaMOCTOSITENIbHO  BBIMOJHATH — TaKylO
NeSTeTbHOCTB;
- HWHTEpEC K pa3nuuHbIM cdepam mpodecCHoHATbHON

JeSITEJIbHOCTH,
OBnaneHre yHHMBEpPCaIbHBIMU YUYE€OHBIMU IO3HABATEIbHBIMU
JEHCTBUAMMU:

a) 0a3oBble JJOrHYeCKHUe JeHCTBUSA:

- caMOCTOSTENbHO (OPMYIHUPOBATH M  AKTYaJU3UPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JUIS
CpaBHEHHSI, KJIJaCCU(PUKALUU U 0000IIeHNS;

- OMpEeNeNATh IeNd JIeATENbHOCTH, 3aJaBaTh IapaMeTphl U
KPUTEPUU UX TOCTHKEHUS;

- BBIABJIATH  3aKOHOMEPHOCTM M  IPOTHUBOpEYMs] B
paccMaTpUBaEMBbIX SIBICHUSIX;

- BHOCUTb KOPpPEKTHUBBI B

ACATCIIbHOCTD, OLICHUBATH

COOTBECTCTBHC PE3YyJIbTAaTOB OCIsIM, OLICHUBATh PpUCKHU

MOCJIEACTBUI JEITEIBHOCTH,

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ W POJU OHMOJOTHUU B
CHUCTEME HAy4YHOro 3HaHUA, (YHKIMOHAIHHOM TPaMOTHOCTH
YeloBeKa AJIs PelIeHus )KU3HEHHBIX MPOo0eMm;

chOpPMUPOBAHHOCTh ~ YMEHUSI  PACKpBIBaTh  COJIEp>KaHUE
OCHOBOTOJIAralomux OHOJOTUYECKUX TEPMHHOB U TOHSATHUH:
KU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJI, MOMYJSALHUS,

JKocucTeMa, OwuoneHo3, Ouochepa; wmerabonusm (0OMeEH
BEILIECTB u MIPEeBpAICHAIE SHEPTHUN), roOMeocCTa3
(camoperynsuus), OrocuHTE3 Oenka, CTPYKTypHas

opranu3anus XHUBbIX CUCTEM, JUCKPETHOCTb, CaMOPCTyJIAlus,
CaMOBOCIIPOU3BCACHUC (pCHpOI[YKI_II/IH), HaCJICICTBCHHOCTD,

U3MEHYUBOCTb, 3HEPro3aBHCHUMOCTb, pOCT M pa3BUTHE,
YPOBHEBasi OpraHu3aIus;
c(OPMHPOBAHHOCTH ~ YMEHHUS  PACKpBIBaTh  COJEpKAHUE

OCHOBOIIOJIATAIOIINX OHOJIOTHYECKUX TEOPHUH H THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIIMOHHOM,
MIPOUCXOXKACHUS KU3HU U YEIIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATh OCHOBOIIOJIATAIOIIIHE
Omosorudeckrne 3akoHbl U 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. Basunosa, O. I'ekkens, ®. Mromnepa, K.
Bbapa), rpaHuUIBl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;
MPUOOPETEHHE OMbITa TMPUMEHEHHS OCHOBHBIX METOJOB
MO3HaHU, OMOJI0THU:

HAay4YHOI'O HCIIOJIb3YCMbIX B




- pa3BHBaTh KpPEATUBHOE MBINUICHHE TIPH  PEIICHUU
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HccCJIe0BATEIbCKHE eCTBHS:

- BIQJETh HAaBBIKAMH  y4eOHO-MCCIIEOBATEIBCKON U
MIPOCKTHOM JIEATEIbHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIieM;

- BBISIBIISITh NPUYHHHO-CJICICTBCHHBIC CBSI3U u
aKTyaJIM3UpOBaTh 3ajauy, BBIIBUTATh TUIIOTE3y €€ pEIICHUS,
HaXOJUTh  apryMEHThl  JUIS  JIOKA3aTeNbCTBA  CBOUX
YTBEPXKICHHIA, 33]1aBaTh MApaMETPhI M KPUTEPUH PEIICHUS;

- aHaIM3UpPOBATh TIOJYYCHHBIC B XOJIC PCIICHHUS 3aJa4u
pe3yNIbTaThl, KPUTHUYECKH OIEHUBATh HX JOCTOBEPHOCTH,
MIPOTHO3HPOBATH H3MEHCHHE B HOBBIX YCIIOBHSIX;

- yMeThb TMEPEHOCUTh MO3HABATEIIBHYIO U

MMPAKTUYCCKYHO obiactu KHU3HCOACATCIBbHOCTH,

3HaHUA B

- yYMETh HMHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEAMETHBIX
oOJacrei;

- BBUIBUTaThb HOBBIC HWJCH, TNpeEIJaraTh OpPHUTHHAIbHBIC
Ioaxoabl 1 peIHeHI/ISI;

- CIOCOOHOCTh HUX MHCIIOJIb30BaHMsI B IO3HABATENbHON U
COLIMAIBHON ITPAKTHUKE

HﬂGJ’IIOI[GHI/ISI U OnrcaHus KHBBIX CHCTCM, IIPOLECCOB U

ﬁBHCHHfI; opranu3anvi W HOPOBCACHUSA OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHUXKXCHUA THUIIOTE3, BbISIBJICHHUA
3aBUCHUMOCTH MCKIAY HCCIICAYCMbIMU BCJIMYHUHAMMU,

OOBSICHEHUSI TIOMYYEHHBIX PE3YIbTaTOB U (POPMYITHPOBAHUS
BBIBOJIOB C HCIOJb30BAaHHMEM HAYYHBIX MOHSTHUNA, TEOPUN U

3aKOHOB;
C(OPMHPOBAHHOCTh ~ YMEHMS  BBIJENATh  CYLIECTBEHHbIE
IIPU3HAKK BUPYCOB, KIETOK IIPOKApUOT U  DYKApHOT;

OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB,
OMOreoIeHO30B UM HIKOCHUCTEM; OCOOCHHOCTH IIPOLIECCOB
oOMeHa BEIIECTB W TIPEBPAILICHUS] HSHEPTHMH B KIETKE,
(hoTOCHHTE3a, IUIACTUYECKOTO M HSHEPreTHYecKoro oOMeEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOIOTBOPEHUS], PA3BUTUS U
pPa3MHOKEHUS, WHIUBUIYaTbHOTO PAa3BUTUS  OpraHu3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO
oTOopa, BUI000pa30BaHUS, MPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpene oOuTaHusA, BJIMSHUS KOMIIOHEHTOB OSKOCHCTEM,
AHTPONOT€HHBIX U3MEHEHU B 9KOCUCTEMAaX CBOEH MECTHOCTH,
KpyroBOpOTa BEILECTB U MpeBpallleHue 3Heprun B Onocdepe;
c(hOpMUPOBAHHOCTh YMEHHS periaTh OMOJOTHYECKUE 3aauH,
COCTaBJSTh TCHOTUIUYECKHE CXEMbl CKpEIIMBAHUS s
pa3HBIX THIIOB HACIEAOBaHUS TPU3HAKOB y OPTaHU3MOB,
COCTaBIIATh CXEMBI

OKOCHUCTEMAX (I_ICHI/I IIUTaHus, IMUIICBLIC CCTI/I)

nepeHoca BCIICCTB W SHCPrud B

OK 02.
Hcmons30BaTh
COBPEMEHHBIE
Cpe/ICcTBa TMOUCKA,
aHanmsa u

B 00/1acTH HEHHOCTH HAYYHOT0 MO3HAHMA:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUsSI HAayKH U OOIIECTBEHHOM
MPAKTHKH, KYJBTYD,

OCHOBAHHOTI'O Ha JAHUajiore

c(hOpMHUPOBAHHOCTh  YMEHUH
“HpOpMAIIUIO OMOJOTUYECKOTO COJEPKAHMSI, BKIIOYAIOIIYIO

TICEBJIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHHUKOB (CpeIcTBa

KPpUTHYCCKHU OILICHUBAThH

MaccoBO WH(pOpMAIMK, HAYYHO-TOMYJISPHBIE MaTepUalIbl);




UHTEPIIpETauu
UHPOpPMALIUU U
uH(pOpMaIOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npohecCHOHATBLHOM
JeATEIIEHOCTH

CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
IIOJIMKYJIETYPHOM MMPE;

- COBEPIIECHCTBOBAHUE S3BIKOBOM M YHUTATEIBCKOW KYJIBTYpbI
KAaK CpeACTBa B3aUMOJCHCTBUSA MEXKIY JIIOAbMU WM IIO3HAHUSA
MUpa;

- OCO3HAaHHWE LEHHOCTU HAYYHOU IEATEIBHOCTH, TOTOBHOCTH
OCYLIECTBIISATh MIPOEKTHYIO u HCCJIEI0BATENIbCKYIO
JIeATEIbHOCTh UHANBUIYAIBHO U B TPYIIIE;

OBnajeHne yHUBEPCAIHHBIMU YYEOHBIMH IT03HABATEIHLHBIMHU
JICUCTBUSIMU:

B) padora ¢ ungopmanueii:

- BJIaZICTh HABBIKAMH IOJTyYeHHsI HH()OPMAIIMN 13 ICTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYILIECTBIIATh IIOUCK,
aHalu3, CUCTEMAaTH3allul0 M MHTEpPIpeTaluio HUHPOpMaLuu
pa3INYHBIX BUAOB U (POPM IPECTABICHHUS;

- co3laBaThb TEKCTHl B pa3IM4yHBIX opmarax C y4eToM
Ha3HauyeHUs MH(QOpPMalMM M LEJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAJIbHYIO (POPMY IIPE/ICTABICHUS U BU3YyaIU3aliy;

- OLIEHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh MH(OpPMALIUHU, €€
COOTBETCTBHUE IIPABOBBIM M MOPAIbHO-3TUYECKUM HOPMaM;

- WCIIOJIb30BATH CpelcTBa MH(OPMaLIMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTMHA B PEIIEHUU KOTHUTUBHBIX,
KOMMYHHUKAaTHBHBIX U

coOJII0ICHHEM TpeOoBaHuUM

OpraHnu3allMOHHBIX 3aaad C
TCXHUKHU

0€30IaCHOCTH, TUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX M

3PrOHOMUKH,

STUYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MacHOCTH;

- BJIAACTb HABBIKAMU PACIIO3HABAHUS WU 3allIUTHL I/IH(I)OpMaLII/II/I,
nH(pOpMaIMOHHOM 0€30MaCHOCTH JTMYHOCTH

WHTEPIPETUPOBATh  ATUYECKUE  aCMEKThl  COBPEMEHHBIX
WCCIICIOBAaHU B OWOJIOTHH, MEIUIMHE, OHOTEXHOJIOTHH;
paccMarpuBarh  TJIOOAJIBHBIE  JKOJIOTMYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOUICHHIO K HUM
COOCTBEHHYIO MO3HUIIUIO;

chOpPMUPOBAHHOCTh ~ YMEHHMHM  CO3/1aBaTb  COOCTBEHHbBIE
NUCbMEHHBIE M yCTHBIE  COOOILIEHUS HAa  OCHOBE

OMOJIOrHYECKOM HH(bOpMaHHH N3 HCCKOJIBKHX HCTOYHHKOB,
T'paMOTHO HCIIO0JIb30BATh MMOHSATUNHBINA armapar ouooruu

OK 04. O¢dpexruBHO
B3aUMOJIEICTBOBATE

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOATCIBHOCTU H
CaMOOIIPEACTICHUIO,

HpI/IOGpeTeHI/Ie OIlbITa TMPUMCHCHHA OCHOBHBIX MCTOJOB




u paborartb
KOJIJICKTHBE
KOMaH/Ie

B

-OBJIAJICHUE HaBBbIKaMH y4e0OHO-UCCIIEeIOBATEIILCKOM,
MPOEKTHOM U COLIMATIbHOM AEATEIIbHOCTH;

OBjaanenue
AeCTBUAMMU:
0) coBMeCTHasi AeITeIbHOCTbD:

- NIOHUMAaTh MU MCIOJIb30BaTh IPEUMYILECTBA KOMAaHJIHON U

WHIUBUAYAIbHON paboThI;

YuuBeEpcCaJdbHBIMHA KOMMYHUKATUBHBIMU

- IIPUHUMATH LEH COBMECTHOM JESTEIbHOCTH,
OpraHM30BBIBATL M KOOPJAMHHUPOBATb JEHUCTBHS IO €€
JOCTHKEHHMIO: COCTAaBIATh IUIAH JEHUCTBHUM, paclpenessaTh

pOJIM C yY4ETOM MHEHHWH YY4aCTHHUKOB OOCYXKIATh Pe3yJbTaThl
COBMECTHOM paboThI;

- KOOpIWHUPOBATH M BBHINOJIHATH pabOTy B  YCIOBUAX
peanbHOro, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYILECTBIATh MO3UTUBHOE CTPATETUYECKOE IOBEJICHUE B
pa3IMYHBIX  CUTYyalUsX, MPOSBIATH  TBOPUYECTBO U
BOOOpaxkeHue, ObITh MHUIIUATUBHBIM

OBJagenue
AeMCTBUAMMU:
I') NPUHATHE ce0s1 U APYIrUX JIOei:

YuuBEpCaJdbHBIMU PETyJIATUBHBIMUA

- IpPUHUMATh MOTHBBI M apryMEHTBHl JAPYIMX JIOAeH Npu
aHAJIN3€ PE3YJIbTATOB JIEATENbHOCTH;
- IPU3HABaTh CBOE MPABO U MPABO JIPYTUX JIIOJIEH Ha OIINOKY;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULUU JAPYroro
4eJI0BEKa

HAaY4YHOI'O IIO3HAaHMA, HCIIOJIb3YCMbIX B OHOJIOTHH:
HHGJIIOILCHI/ISI n OnvcaHus KHBBIX CHCTCM, IIPpOLECCOB U

SIBJICHHI;'I; OpraHu3anuu MW IPOBCIACHUA OHOJOrHYECKOIo
OKCIICPUMCHTA, BBIJIBUKCHU A THUIIOTE3, BbISIBJICHHUA
3aBUCHMMOCTH MCXKOY HCCIICAYCMbIMHA BCIIMYHMHAMMU,

OOBSICHEHUS! TIOJTYYEHHBIX PE3yJbTaToB U (HOPMYIHPOBAHUS
BBIBOJIOB C HCIIOJb30BAaHUEM HAy4YHBIX IOHATHM, TEOpHUH U
3aKOHOB




OK 07.
CopelicTBOBaTH
COXpaHEHHIO
OKpY>Karoleu
cpepl,
pecypcocOepeKeHUI0
, IPUMEHSTh 3HAHUS
00 “3MeHeHuun

B 00s1acTHIKO10IrMYECKOr0 BOCTIMTAHUSA
- c(OPMHPOBAHHOCTH IKOJIOTUYECKON KYIbTYphI, IOHUMAaHUE
BIIMSHUS

COMaJIbHO-3KOHOMHNYCCKUX IMponeccoB

COCTOSIHME TMPUPOAHOM W COLMAJIbHOW CpEAbl, OCO3HAHHE

Ha

[J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM;
- MJITAHUPOBAHUE U OCYIIECTBICHUE JIEHCTBUI B OKpY>Karouiei
Cpelle Ha OCHOBE 3HAHUS LeJieil YCTONYMBOTO pPa3BUTHUS

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh MOTYYSHHbIC 3HAHUS
JUIsE OOBSICHEHHSI OMOJIOTMYECKUX MPOLIECCOB U SBIICHUH, AJIs
MPUHATHS IPAKTUYECKUX PEIICHUN B IIOBCEHEBHOM JKHU3HU C
Henbio  obecrieyeHUs 0€30MacCHOCTU CBOETO 3/I0pPOBbS U
3/10pOBbsl  OKPYXKAIOLIUX JIOJEH, COOIIOAEHUS 30pOBOIO
o0pasa >KU3HH, HOPM IPaMOTHOTO MOBEICHUS B OKpYKarolei
IPUPOIHOMN cpene; NOHUMAaHUE HE00X0IMMOCTHU
UCIIONIb30BAaHUSl JTOCTHKCHHM COBPEMEHHOW OHOJOTUH U

KJIMMaTa, IPUHLMIIBL | YeJIOBEYECTBA;
GepEIKITIBOTO AKTHBHOG  HETPHATHE  JIGHCTRMM, [PHHOCAIEX  BPER OMOTEXHOJIOTMH JIsl pAallMOHAIBHOTO MTPUPOI0NI0Ib30BaHNUS
IIPOU3BO/ICTBA, oKpyIKaroIeii cpee;
3P PEeKTHBHO
o - YMEHHE NMPOTHO3WPOBATh HEOIArONMPHUATHBIE YKOJIOTHIECKUE

JIECTBOBATH B 3 .
YpE3BBIYANHBIX MOCEACTBUS IPEIINPUHUMAEMBIX JIEHCTBUM, MPENOTBpaLlaTh
CUTYyaLUusIX ux,

- pacIIUpeHHE OMbITa  JEATEIBHOCTH  JKOJIOIMYECKON

HaIPaBJICHHOCTH;

- OBJIAJICHUC HABbIKaMH y‘IeGHO-HCCJ’IeZ{OBaTeJ’IBCKOﬁ, HpoeKTHOﬁ n

COIIMAaJIbHOU ACATCIBbHOCTHU
K 1.1. - CaMOCTOSTENbHO(DOPMYIUPOBATEUAKTYATU3UPOBATH
Hcnonws3zoBats npobieMy, paccMaTpUBaTLEEBCECTOPOHHE; - yMeTh 00pabarTeiBaTh, —CHCTEMAaTH3HPOBATH M 0000mATH
KOHCTPYKTOPCKYIO U | - BHOCUTh  KOPPEKTHBBI B  JCATEIBHOCTH,  OIICHUBAThH uH(bOpMALIHIO;
TEXHOJIOTUYECKYIO COOTBETCTBUE ~ pE3YNBTATOB  LEIAM, OLCHHBATH PHCKH | YMETb OOPMIATH OTHETHYIO IOKYMEHTALHIO!
JOKYMEHTALUIO IPU | TIOCIEACTBHH AEATENbHOCTH; ’
paspaboTke - CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY IOUCKY ~ YMETb POBOIUTH CAMONPOBEPKY H B3aHMONPOBEPKY;
TCXHOJIOTHICCKUX METOAOB pPCHIICHHUS MPAaKTHYCCKUX 3a4ad, MOPHUMCHCHHIO
nponeccoB pa3IM4YHBIX METOAO0B II0O3HAHUS, - 3HaTh U COOIIOZATh OCHOBHI 3JJ0POBOTO 00pa3a )KU3HHU;
M3TOTOBJICHU - cTaBUTh U (opmynupoBaTh COOCTBEHHBIE 3aladdl B
JieTaJiei MallliH. 00pa3oBaTeNbHON AEATEIBHOCTH U KU3HEHHBIX CUTYalLlUsX; - Y4YUTBIBaTh MPO(ECCHOHANBHBIC PUCKH ISl 310POBBS H
1K 2.3. - UMeTh ~ BHYTPGHHIOI0  MOTHBALMIO,  BK/IIOYAOI[YIO | IPHMCHSTH IPO(UIAKTHYECKHE MEPOIPHSTHS;
OcymiecTBIsTh CTPEMJICHHE K JOCTHIKECHUIO LIEIM U YCHEXy, OITHMU3M,
MIpOBEPKY WHHUIIHATHBHOCTh, YMEHHE JCWCTBOBATh, MCXOIS M3 CBOHX | COOIIO AT SKOMOMIECKHE HOPMBI CAMOBOCITHTAHUS.

peanuszanuu u




KOPPEKTHPOBKH
YIPaBIISIONINX
porpaMMm Ha
TEXHOJIOTHIECKOM
000pyI0OBaHU.

IIK 5.2.
ConpoBox1aTh
MOJITOTOBKY
(HMHAHCOBBIX
JIOKYMEHTOB T10
MPOU3BOJICTBY U
peanu3anuu
OPOIYKIINH
MAaIIHHOCTPOUTEIIbH
OT'0 IIPOU3BOJICTRA,
MaTepHaIbHO-
TEXHUYECKOMY
00eCIeYCHHIO
JIeITeIIbHOCTH
Mo/Ipa3ieNIeHUs

BO3MOKHOCTEH;

- UMETh UHTEPEC K Pa3InIHbIM chepam
npodeccnoHaNbHONIeATeIbHOCTH,

- YMEHHUE COBEpIIaTh OCO3HAHHBIK  BBHIOOp  Oyaymei
npodeccunnpeanu3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBL;
FOTOBHOCT M CHOCOOHOCT, K  00pa3oBaHUI0 U
caM000pa30BaHUIO HA MPOTSHKEHUU BCE KU3HU;

- aHaJIN3UPOBAThH MOJIyYEHHbIE B X0J1e
pelIeHuA3a1a4upe3yNbTaThl, KPUTUUECKH OLICHUBATh ux
JIOCTOBEPHOCTb, IPOTHO3UPOBAaTh H3MEHEHUWE B  HOBBIX
YCIIOBUSIX;

- CaMOCTOSITEIbHO
COCTaBJISATHIUIAHPEIICHUATIPOOIEMBICYYETOMUMEIOIIUX CSIPECY
PCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPENIIOYTEHUM;

- TOTOBHOCTBKTPY/Y,0CO3HAHUELIEHHOCTUMACTEPCTBA, TPYA0I
ooue;

- BJIaJICThHABBIKAMUIIONYYCHUSMHPOPMAIIUH U HUCTOYHHKOB
Pa3HBIX THUIIOB,

- BIIQJCThPA3TUIHBIMUCIIOCOOAMHUOOIIICHUNB3aNMOICHCTBHS;
apryMEeHTHPOBAHHOBECTHAMAIIOT, yMEThCMATUYATEKOH (DITUKTHBI
€CUTYaIlHH;

-yMEeTh OpraHU30BBIBaTH pPa0OTy MOATPYIIIBI

C YUCTOM

COCTOSIHUS 37I0POBbSI y4aCTHUKOB pabodero mpoiecca

- yMeTb pa3pabarbiBaTh  TEXIPOLECCHI
BTOPCBIPBS.

nepepadoTKu
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1.3. MaauBuayajJbHasi IPOEKTHAS AeSITeJIbHOCTD

WMuauBuayanbHbIN TPOEKT (J1anee — MPOeKT) MPeACTaBIsieT co00i 0co0yro popmy
OpraHm3aiuy 00pa3oBaTENIbHON JEATEeIbHOCTH o0yuaromuxcs (yueOHOe UCClieJOBaHNe
WIK Y4YeOHBIM TMPOEKT), MPEAYCMOTPEHHYI0O B Yy4eOHOM IIaHe. ITO KOMILJIEKC
MOMCKOBBIX, MCCIIEOBATEIbCKUX, PACUETHBIX, TpadUUYeCKUX M APYTUX BHIOB padoT,
BBIMOJIHAEMBIX OOYYaAIOIIUMHUCS C ILEJbI0 MPAKTHUYECKOTO WJIH TEOPETUUYECKOTO
pEILIECHUs] 3HAYUMOU ITPOOIIEMBI.

NHauBAoyallbHBIA  TPOEKT  BBIIOJIHAETCS 10 TEMaTHKe, MpejiaraeMon
IPENoAaBaTesiIMU B paMKax CBOMX JUCIMIUIMHU OTPAXEHHOH B pabodell mporpamme
JUCLMIUIMHBL, WM TeMa GopMyJIUpyeTcss 00yJarolMCcsl MPU y4acTUU MPENoiaBaTes
WH/IMBU1yaJIbHO, YUUTBIBAsL KPYT MHTEPECYIOIIUX 00YyYaroerocs mpooiem.

Pe3ynpTaThl BBITOTHEHUS MHANBUAYAJIBHOTO IIPOEKTA TOJKHBI OTPaXKaTh:

— c(hOpMUPOBAHHOCTh HABBIKOB KOMMYHUKATHUBHOM, y4€OHO-HCCIIEI0BATEIHCKON
NEeATENbHOCTH, KPUTUYECKOTO MBIIIICHUS;

- CITOCOOHOCTH K MHHOBAI[MOHHOM, aHAJINTUYECKOMH, TBOPUYECKOU,
UHTEJUIEKTYaJIbHOMN 1EATEIbHOCTH;

- C()OPMUPOBAHHOCTb ~ HABBIKOB  IPOEKTHOM  JIEATENBHOCTH, a  TaKXKe
CaMOCTOSTENIbHOTO MPUMEHEHHUsI NMPUOOPETEHHBIX 3HAHUU M CHOCOOOB ACHCTBUN IpH
PEILICHUY Pa3IMYHBIX 3a]1a4, UcnoJib3ys 3Hanus no O/1.13 buonorus;

- CIIOCOOHOCTh IMOCTAaHOBKU I1I€IM U (POPMYJIMPOBAHUS THUIIOTE3bl HCCIIEOBAHUS,
IJIaHUPOBAaHMS PabOThl, OTOOpa M MHTEpPIpETaluu HEeoOXOoAuMOW uH(pOpMaIH,
CTPYKTYpUPOBAHHUS apryMEHTAIMHN pe3yIbTaTOB MCCIEAO0BAaHUS Ha OCHOBE COOpaHHBIX
JAHHBIX, IPE3ECHTALMU PE3YJIBTATOB.

[IpoeKThl, BBHIMOIHSAEMbIE 00YYatOUIMMUCSA, MOTYT OBITh OTHECEHBI K OJTHOMY M3
TUIOB:  MCCIEAOBATEIbCKUN,  MPAKTUKO-OPUEHTHUPOBAHHBIA,  MH(MOPMAIMOHHO-
ITOUCKOBBIN, TBOPUYECKHUM, UTPOBOM.

[IpakTHKO-OpUEHTHUPOBAHHBIN MPOEKT OTJIMYAETCAd YETKO OOO03HAYEHHBIM C
CaMOTr0 HayaJla KOHEYHBIM PE3YJIbTATOM JEATEIbHOCTH YYaCTHUKOB MPOEKTa. TeMaTnka

MIPOEKTOB MPO(heCCUOHATBHOM HAMPABIEHHOCTH MPECTABIEHA B PUIOKEHUU 1.
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJILHOM

JTUCHUATIIMHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4e0OHOH padoThI

Buna yueOHoii padboThl

O0BeM B yacax

O0bem 00pa3zoBaTeIbHOM NMPOrPaMMbI IM CIIATIJIMHbI 60
B T.4.
OcHoBHoOE coepxaHue 60
BT. 4.:
TeopeTH4YecKoe o0y4eHue 28
B T.4. IO eCCHOHATHLHO-OPUEHTUPOBAHHOE CO/IeP)KaHNE 6
KOHTPOJIbHBbIE PadoThI 4
NMPaKTHYeCKHe 3aHATUSA 22
B T.4. IPO(ECCHOHATHFHO-OPUEHTUPOBAHHOE COJICPIKAHNC 8
JlabopaTopHbIie 3aHSITHSI 4
B T.4. IO eCCHOHATHLHO-OPUEHTUPOBAHHOE CO/Iep KaHNe 2
WNHauBuayanbHbIN NPOEKT na
IIpomeskyTouHasi aTTecTanus B opMe KOMILIEKCHOTO 5

auddepenunposannoro 3avera ¢ O/1.12 Xumus
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2.2. TemaTu4yecKkMid IJIAH M COIEPKAHUE TN CIIATIIIMHBI

HaumeHoBaHuUe Conep:xanue yueGHOro Mmarepuaia (0CHOBHOE H NPodecCHOHAIbLHO-OPHEHTHPOBAHHOE), JIA00PAaTOPHbIE U NPAKTHYECKHE 3AHATHS, O6bem ®dopmupyembIe
pa3aesnoB U TeM NPUKJIAJHON MOAYJIb (IIPU HAJTHYUHU) 4acoB KOMIIETEHIIH U
1 2 3 4
1 cemecTp
Pazgen 1. Knerka — cTpyKTypHO-pYHKIMOHAIBHAS €IMHULA }KUBOT0 16
Tema 1.1. OcHoOBHOE cojiep:kaHue 2 OK 2
Buosorus kak HayKa. TeopeaneCKoe oﬁyqeﬂne: 2 K 1.1.
Obman CoBpeMeHHbIe OTpacin OHONOTHYIEeCKHX 3HaHUH. CBsI3b Onooruu ¢ MU HayKaMu: Onoxumus, Ono¢usnka, 6noHuKa, reHoreorpadus u ap.
D p Apyr: Yl > > > P Aap
XapaKTepucTHKa Poutb 1 MecTo GHOIOTHY B (JOPMUPOBAHUE COBPEMEHHOH HAYYHOH KapTHHBI MApa. YPOBHH OpPraHM3aIliH KHBoi Marepun. O6mas
KH3HA XapaKTEPMCTHKA JKU3HH, CBOMCTBA JKUBBIX CHCTEM. XMMHYECKHH COCTAB KIETOK.
IIpodeccnonaLHO-OPHMEHTHUPOBAHHOE COAEPAKAHUE.
BHOHHYECKHE TEXHOIOTHH.

Tema 1.2. OcHoBHOE coepKaHue 6 OK -1
CrpykTypHO- TeopeTuueckoe ody4yenue: 2 OK-2
bynxunonanLHas Knerounas Teopus (T. IlIBann, M. Ilneiinen, P. Bupxos). OCHOBHBIE NOJIIOXKEHHS COBPEMEHHON KIIETOYHOU Teopuu. TUITBI KIIETOYHOM OK -4
OpPraHM3alMst KIE€TOK | opragu3aniu: MPOKApHOTHIECKUH U 3yKapHOTHYeCKUit. OHOKIIETOUYHBIE M MHOTOKJIETOYHBIE OpraHu3Mel. CTpoeHHe POKaPHOTHIECKON TK 2.3.

kietkr. CTpoeHue syKapuoTHYeCcKoH KieTkd. Hekerounsle (hopMsbl KU3HU (BUPYCHL, OakTeprodari) 1K 5.2.

JlaGopaTopusbie 3aHaTUsANe1 M3yyeHne KIeTKH MO MUKPOCKOIIOM. 2

IIpuoGpereHue oNbITa NPUMEHEHUSI TEXHUKH MUKPOCKOIMPOBAHHS NPH BbINOJHEHUH J1a00paTOPHbIX PadoT:«CTpoeHue KIeTKH

(pacTeHusl, ;)KHBOTHbBIE, FPHOBI) H KJIETOYHBIE BKJIOYEHUs (KPaxXMall, KapOTHHOU/IbI, XJIOPOIIACTbI, XPOMOIJIACTHI)»

IoAroToBKa MHKPOIpPENapaToB, HAGJII0/IeHHE ¢ TIOMOIIbI) MHKPOCKONA, BhISIBJIEHHE PA3IHYNI MEXKIY H3y4YaeMbIMH 00bEeKTaMH,

(dopmyaupoBaHue BHIBOIOB

IIpodeccnonaibLHO-OPHEHTHPOBAHHOE COAEPKAHNE.

BupycHsle 1 6akTepuanbHble 3a00neBanus. OOIue NPUHIKIB HCIIOIb30BaHHS JIEKapCTBEHHBIX BelecTB. OCOOEHHOCTH NPUMEHEHUS

aHTHONOTHKOB. [Ipe/icTaBiIeHne YCTHBIX COOOIIECHHH C IPE3eHTAINEH, 2

IpakTuyeckoe 3anaTue Nel. [ToaroToska u 3a1UTa NMpe3eHTANUI M0 MPOPHIAKTHYECKUM MEPONPUSITHSM 110 YKPEIIeHHO

HMMYHUTETA TOKAPS B KOHTeKCTe NPo(deccHOHATbHBIX 32001eBaHMIi.
Tema 1.3. OcHOBHOE cojiep:kaHue 2 OK-1
CrpyxTypHO- Teopernyeckoe 06yueHme: OK-2
dynxunonanLueie XpomocomHast Teopust T. Moprana. CtpoeHne XpoMocoM. XpOMOCOMHBIH Ha0Op KIETOK, TOMOJIOTHYHBIE X HETOMOJIOTHYHBIE XPOMOCOMBEI, 1K 2.3.
daxTopni raruIoniHbIN n quIionanbii Habop. Hyknennossie kucnotsl: JIHK, PHK HaxosxzneHue B KiIeTKe, UX CTpOeHHE U QyHKIMH. MaTpu4HbIe [K'5.2.
HacJe1CTBEHHOCTH MPOIIECCHI B KIIETKE: peILTUKAIMs, OMOCHHTE3 Oeka, permaparus. [ eHeTHIecKuid KO 1 ero cBoiicTBa. [loHsITHE MEeTabOIH3M. ACCUMUIISIIUS H

UCCUMHUIIILIUSL — JIBE CTOPOHBI MeTabosiu3ma. Tumbl oOMeHa BelecTB: aBTOTPOQHBII U reTepoTpodHBIN, a3pOOHbIH 1 aHAPOOHBIH . 4

ITnactuueckuii ooMen. Dorocunres. XeMOCHUHTES.

HpaxkTuyeckue 3ansiTue Ne2 Perienve 3a1a4 Ha ONpeIe/IeHNe T10CIeI0BATEILHOCTI HYKJICOTHI0B, aMUHOKHICIIOT B HOPME U B CITydae
U3MCHEHHS TIOCIIeIoBaTeIbHOCTH HyKieoTroB JJTHK
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Tema 1.5. OcHOBHOe coJep:KaHue 2 OK-2
Ku3HeHHbIA LUK Teopernueckoe 00ydeHne: 2 OK-4
KjaeTku. Murtos. Knerounslii nuki, ero nepuoasl. MUTO3, €T0 CTauu U MPOUCXOAAIINE Mpoliecchl. buonornyeckoe 3HaueHre MUTO3a. Meiio3 1 ero cTaaum.
Meiio3 IToBenenue xpomocoM B Meio3e. Kpoccunrosep. buonorunueckuii cMsici Melio3a
IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPAKAHUe.
BrmsiHue BpeHOTO MPOM3BO/ICTBA HA MYTAIIHIO KIIETOK.
Kontpoabnas MoueKyIsIpHBII ypPOBEHb OpraHU3alliN KUBOTO 2
padoraNel
Pazgen 2. Ctpoenue u GQyHKIUM OPraHu3Ma 12
Tema 2.1.Ctpoenne OcHOBHOE cofiep:kaHue 2 OK-2
opraHusma Teopernyeckoe 00y4yeHue: 2 OK-4
MHOrOoK/IeTOUHBbIe OpraHu3Mbl. B3anMOoCBsA3b OPraHOB M CHCTEMBI OPTaHOB B MHOTOKJIETOYHOM OpranusMe. ['omeocTas opraHusma 1 ero MK 2.3.
MO/IJIEpYKAHKE B TIPOIIECCe )KU3HEIEATEIbHOCTH K 5.2
Tema 2.2. OcHOBHOe coep:kaHue 2 OK-2
Dopmsi Teoperuyeckoe 00yueHmue: 2 MK 1.1.
PasMHOKEHUS DopMbI pa3MHOKEHHUS OpraHu3MoB. becmosoe u monoBoe pazMHokeHHe. Buapl Gecrionoro pazmMHokeHus. [1ooBoe pa3sMHOKEHHE.
OpraHM3MoB Tamerorenes y skuBoTHBIX. CriepMmaToreres u oorexes. CTpoeHue MoJIoBbIX KieToK. OIIoI0TBOPEHHE
Tema 2.3. OcHOBHOe coep:KaHue 2 OK-2
OHnrorenes pacrenuii, | Teoperuyeckoe oGydyenue: 2 OK -4
KHBOTHBIX M WnnuBuayansHOe pa3BUTHE OPTaHU3MOB. DMOpHOTeHe3 1 ero craguu. [locTamMOproHanbHbli nepruo. CTaauu NoCTIMOPHOHAIBEHOTO PAa3BUTHS MK 1.1.
YyeJl0BeKa y XKHMBOTHBIX 1 denioBeka. [Ipsmoe u HempsiMoe pa3sutre. bruonormaeckoe crapenne n cMepTs. OHTOreHe3 pacTeHuil. OCHOBHBIE TTOHATHS MK 2.3.
TeHETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl . Mennenst (MOHOrHOpHIHOE U MOJIUTHOpUAHOE CKpelBanue). Bsanmoneiictere IK'5.2.
TeHOB
Tema 2.5. OcHOBHOE cofiep:kaHue 2 OK-1
CuenjieHHoe TeopeTnyeckoe o0yueHue: OK-2
Hacjie10BaHue 3akonsl T. Moprana. CuenieHHOe HaclleJOBaHHE T€HOB, HapyIIeHue cueruienus. HacneqoBanue IpH3HAKOB, CIETUICHHBIX C TOJIOM IK 1.1.
NpU3HAKOB [paxkTuueckue 3ansaTusa Ne3 PerieHne 3a1a4 Ha olpe/ie/ieHUe BePOATHOCTY BOSHUKHOBEHUS HACIIEICTBEHHBIX IPU3HAKOB IIPU CLIEIIIIEHHOM 2 MK 2.3.
HacCJICAOBaHUH, COCTABJICHUEC TCHOTUITNYCCKUX CXEM CKPCUINBAHUA MK 5.2.
Tema 2.6. OcHOBHOE coep:kaHue 2 OK-1
3aKOHOMEpPHOCTH Teopernueckoe o0y4yeHne: OK -2
H3MEHYUBOCTH V3MeHYnBOCTS MPU3HAKOB. BUBI N3MEHUYNBOCTH: HACIIEACTBEHHAS U HEHACIIEICTBCHHAs. 3aKOH TOMOJIOTUUECKUX PSIOB B HACTEACTBEHHOM OK -4
n3meHunBocty (H.M. BaBuioB). MyTanmonHas Teopust U3MEHUYUBOCTH. Buipl MyTanuii u npuuuHbl HX BO3HUKHOBeHMs. Kapuotun yenoBeka. MK 1.1.
HacnencTBeHHBIe 3a001eBaHys YeIOBeKa. | eHHBIE M XpOMOCOMHBIE O0JIe3HN YeroBeka. bole3Hu ¢ HacIenCTBEeHHOI MpepacoIoKeHHOCTEIO. IK 2.3.
3HaueHue MEAUIIMHCKON reHEeTUKH B MTPEIOTBPAICHUH U JICUCHUH TeHETHYECKUX 3a00JIeBaHUi yenoBeka 2 IK 5.2.
IpakTnyeckne 3ansiTust Ned. Periennie 3a1a4 Ha onpe/iesieHe TUIIA MyTallii IPH [iepe/ate HacleICTBeHHBIX IIPU3HAKOB, COCTABICHNE
TeHOTHIIMIECKUX CXEM CKPEIHBaHUS
KonTtpoabHas o _ 2
C T'POCHUC U (])yIH\ILI/IH OopraHusma
paboTalNe2
2 cemecTp
Pa3nen 3. Teopus 3BoI00UK 6
Tema 3.1. UcTopus OcHOBHoOe cofiep:kaHue 2 OK-2
3BOJIIOLIHOHHOI0 Teopernyeckoe o0yueHue: 2 OK-4
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MK 1.1.

yueHusl. ITepssie 3BommoronHble KoHuenmu (OK.b. Jlamapk, JXK.JI. Broddon). Domonuonnas Teopust U. Japeuna. CHHTETHYECKas TEOPUS SBOJIOLHMH U
Muxpo3BoJrionust €€ OCHOBHEIE ITOJIOKEHHSI.
MuxkposBomronust. [Tomymsius kak aeMeHTapHas €UHHIA YBOMIONHN. | eHeTHIecKre OCHOBBI 3BOIONUH. DIEMEHTapHbIE (PAKTOPHI 3BOIOLUH.
EcrectBenHbIi 0TOOp — Hampasisronuii GakTop sBoIonH. BumnoodpazoBanne Kak pe3ysbTaT MHKPOIBOJIIOIIAN
Tema 3.2. OcHOBHOE cofiep:kaHue 2 OK-2
MaxkpodBoonus. Teopernyeckoe o0yueHue: OK-4
BosuukHoBeHue U MaxkposBomtorusa. @opmbl 1 0OCHOBHBIE HanpasieHHs MakposBoonuu (A.H. CeBepuos). IlyTu mocTrkeHHs OHOIOTHYECKOTO Iporpecca.
pa3BUTHE )KM3HU HA Coxpanenne 6nopazHooOpasus Ha 3emire.
3emue l'unoTe3s! 1 TeOpHM BO3HUKHOBEHUS XU3HH Ha 3emie. [losBneHne nepBhIxX KIETOK U UX 3BOMIONHA. [IpokapHOThl H 3yKapHOTEI.
[IponcxoxkaeHne MHOTOKJICTOYHBIX OPraHN3MOB. BO3HUKHOBEHHE OCHOBHBIX APCTB JyKAPHUOT
HpaKTl/l'-lecK](le 3aHaTus NeS.IloaroroBka u aHaJIu3 coo01eHnii mo reMe «I'unores3nl u TEOPHUH NMPOUCXOKACHUA KUZHHU HA 3emJie» 2
Tema 3.3. OcHOBHOe coJep:KaHue 2 OK-2
IIponcxoxnenneqeno | Teoperuueckoe odyueHue: 2 OK -4
BeKa — aHTPONOreHe3 | AHTPONOJOTUsS — HayKa o desoBeke. CHCTeMaTHIecKoe MOJI0KeHNe denoBeka. CXOCTBO M OTINYUS YEIOBEKa C )KUBOTHBIMU. OCHOBHBIE MK 2.3
CTaJluM aHTPOIIOreHe3a. DBOJIOIMS COBPEMEHHOTO YeI0BeKa. K 5.2.
UYenoseueckue pacsl ¥ UX €AUHCTBO. Bpems u ImyTH paccenenus denoBeka no miaHere.[Iprcrnoco61eHHOCTh YenoBeka K Pa3HbIM YCIOBUSIM
cpenpl.
IIpodeccnonabLHO-OPHMEHTUPOBAHHOE COAEPAKAHUE.
Ananus npeaApacnoIOKEHHOCTH Pa3jIMIHLIX pac K pasjIMYHbIM BHUJaM IPOU3BOICTBA
Paznen 4. Dxonorus 18
Tema 4.1. OcHOBHOE cofiep:kaHne 2 OK-1
DKOJOTHYECKHE Teopernyeckoe 00ydeHue: 2 OK -2
(hakTopel u cpeabl Cpezpl 0OMTaHUS OPraHN3MOB: BOJHAs!, HA3EMHO-BO3/IYIIIHAs, TOYBEHHAsl, BHyTPUOpraHu3MeHHast. DU3NKO-XMMHYECKIe 0COOEHHOCTH Cpel OK -7
JKU3HH oburanus oprann3moB. [Iprcnocobnennst opraHu3MoB K KH3HH B pa3HEIX cpenax. [lorsarue skonornaeckoro dakropa. Kinaccnduxarmms IK 1.1.
sKonorundeckux dakropos. [IpaBuno muanmyma 1O. JInbuxa. 3akon TonepantHocTH B. llendopna
Tema 4.2. OcHOBHOE cofiep:kaHne 4 OK-1
Momyastums, TeopeTnueckoe 00ydeHne: OK -2
coo0LiecTBa, DKOJIOTHYecKast XapaKTepUCTHKA BUIA M OMYJIALUH. DKOJIOTHYecKas HHUIIA BUAa. DKOJIOTHYECKUE XapaKTepUCTUKU nonmynanuu. CooduiecTBa OK -7
IKOCHCTEMbI 1 9KocucTeMsbl. brorienos u ero crpykrypa. CBs3u MeXay opraHu3Mamu B 6roneHo3e. CTpyKTypHBIE KOMIIOHEHTHI SKOCHCTEMBI: TTPOJYIICHTEL, IK 2.3.
KOHCYMEHTBI, peylIeHTbl. KpyroBopoT BelecTB U MOTOK SHEPTUH B dKocucTeMe. Tpoduueckrue ypoBHH MK 5.2.
IpakTnyeckne 3ansiTust Ne6: Coctapiaenue TadJuI NPoBeeHUsI CPABHUTEIBLHOI0 aHAJIN3A MPABUJI )KH3HEIeATeIbHOCTH IKOCHCTEM. 4
Tpoduueckue nenn u cern. OCHOBHBIE ITOKA3aTeNN SKOCHCTeMBl. briomacca 1 mpoyKnyst. DKOJIOTHUeCKHe THPAMHIbI THCel, OHOMACCHI U
DHEPIruu. l_[paanlo NUpaMuJibl SHEPTUH.
Pemrenne npakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3a/IaHUH MO IIEPEHOCY BEIIeCTBA M SHEPTUH B YKOCHCTEMAX C COCTABICHHE TPOPHISCKIX
ernei u nupamu OMOMacchl U SHEPTHU
Tema 4.3. Buocdepa - | OcHOBHOe cogep:kaHue 2 OK-1
rio06anbHas TeopeTnyeckoe o0y4yeHue: 2 OK-2
IKOJIOTHYeCKast Buocdepa — xuBas obosouka 3emnn. Pa3Butre npeacrasnenuii o 6uocdepe B tpyaax B.J. Bepuanckoro. O6nactu 6uochepst u ee OK -7
cucremMa KOMIOHEHTEHL. JKuBoe BemecTBo 0noceps! U ero GpyHKImu. MK 1.1.
3akOHOMEPHOCTH CylecTBOBaHuUs 6rochepsl. OcobeHHOCTH Grocheps! Kak rio0atbHOi sKocucTeMbl. JJnHamudeckoe paBHoBecue B Guocdepe. IK 2.3.

prrOBOpOTBI BCIICCTB U OHOreOXMMUYECKHE IUKJIBI. I'o0abHBIE 9KOJIOTHYECKUE Hp06IIeMI)I COBpPEMEHHOCTH
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Tema 4.4. Bausinue OcHOBHoOe coep:kaHue 4 OK-1
AHTPONOTeHHBIX Teoperuyeckoe 00yueHmue: 2 OK-2
daxropos na AHTPOTIOreHHBIC BO3CHCTBYS HA Grocdepy. 3arpsa3HeHns Kak BH/ aHTPOIIOTCHHOTO BO3AEHCTBUS. AHTPOIIOTCHHBIE BO3ICHCTBHUS Ha OK-4
Guocepy atmocdepy. Bosaelicteus Ha ruapocthepy. BozneiictBust Ha murocdepy. AHTPONIOTCHHBIC BO3/ICHCTBUS Ha OMOTHYECKHIE COOOIIECTBA. OK -7
Vriry6reHHO U3y4aroTCst OTXO/bI, CBSI3aHHBIE C OMPEIeTICHHOM Mpodeccreil/crneranbHOCThI0 NK 1.1.
IIpodeccnonaIbHO-0PHEHTHPOBAHHOE COJEPKAHUE. 2
Ha ocHoBe (enepanbHOTo Kiaccu(pUKaIOHHOTO KaTarora 0TXO0/J0B ONPEAENsITh KIIacc OIMaCHOCTH OTXOJIOB; arperaTHOe COCTOSIHUE U
¢uznuecKkyio GopMy 0TX0A0B, 00pa3yroNxcs Ha paboyeM MecTe / Ha 3Tanax MPOU3BOJCTBA, CBA3aHHBIEC C ONPEICICHHON
podeccueil/CrenuanTbHOCTHIO
MpaxTuueckue 3ansiTusa Ne7 CocTaBiieHue NpelJioKeHUil 110 3 eKTUBHOCTH NepepadoTKH 0TX010B NPOM3BOICTBA BO BTOPCHIPhE.
Tema 4.5. Biusinue OcHOBHOe coaep:kaHue 4 OK-2
COLHATBHO- TeopeTnyeckoe 06yueHme: 2 OK-4
IKOTIOTHIECKAX 310poBbe 1 ero cocTapistomue. PaKkTOPHI, TTONOKATEIBHO U OTPHIIATEIBHO BIMSIONINAE Ha OPraHu3M dernoBeka. IIpobieMa TeXHOTEHHBIX 2 OK -7
(hakTopos Ha BO3JICHCTBHUI Ha 3M0POBbE YENOBEKA (3TEKTPOMArHUTHBIE MO, OBITOBAsT XUMHUSI, H30BITOUHBIC IITYMBI, PAaAHAI U T.II.). AJaNTanus OpraHu3Ma 1K 2.3.
310pPOBbe Ye10BeKa gejoBeka K (hakTopaM okpyxatommeil cpensl. [Ipuaimms! Gpopmuposanus 310poBbecOeperaromero nopeaeHust. dusudeckas akTUBHOCTD U IK'5.2.
310poBbe. brHoxuMuueckre acreKThl PalMOHAIBHOTO MUTAHHS
IIpodeccnonabLHO-OPHMEHTUPOBAHHOE COAEPAKAHUE. 2
«YMCTBeHHast pabOTOCIOCOOHOCTH
OBnaJieHue METOIaMH OTIPEJIeNICHHU [TOKa3aTelied YMCTBEHHOI paboTOCIIOCOOHOCTH, OOBSICHEHNE OTyYeHHBIX PE3yJIbTaToOB U
(opMynmupoBaHue BEIBOJOB (MHCHMEHHO) € HCTIOIB30BaHNEM HAYIHBIX TIOHATHH, TEOPHI 1 3aKOHOB. B KadecTBe TPUTTEPOB CHIKATOITHX
paboTOCHOCOOHOCTh UCIIOB30BATh YCIOBHS OCYIIECTBICHUS NPOGECCHOHAIBLHON ISSITENIbHOCTH: IIIyM, TeMIIepaTypa, (HU3KHE ¥ BBICOKHE
TeMIepaTypel)»pU3ndecKas Harpy3Kka u T.JI.
JlaGopaTopHoe 3ansaTHe Ne2 CocTaBiieHHe NAMATKH 0/1aronpHATHBIX (haKTOPOB BJIMSIOIIMX HA 310POBbE CHENUAIHNCTA C y4eTOM
npogdeccuorpaMmmsl
KonrtpoabHnas 2
TeopeTnueckne aceKThl 3KOJIOTUI
padotaNe3
Paznen 5. Buosorus B :xKuU3HA 6 OK-1
Tema 5.1. OcHOBHOE cojepKanue 2 OK-2
BuorexHostornu B IIpodeccHoHaAILHO-0PHEHTHPOBAHHOE COEeP:KAHUE OK -4
RU3HH Kaz0T0 TeopeTnyeckoe comep/Kanue. 2 K 1.1.
ITHYeCKHE ACTIeKThI PAa3BUTHS OMOTEXHOJIOIHii 1 MPUMeHeHHe UX B JKU3HH YeJIOBeKa, MOMCK H AHATH3 HHPOPMALMH U3 Pa3JIUYHbIX ll:[HIi g;
WCTOYHUKOB (Hay4Hasi M y4eOHO-HAYYHAasl INTEPaTypa, cpeacTBa MaccoBoii mHGopManuu, ceTb HTepHeT 1 Ipyrue) -
Keiicel Ha aHanu3 I/IH(l)OpMaLII/IVI O HAYYHBIX JOCTUXCHUAX B 00/1aCTH TEHETUYECKUX TeXI—lOJ’lOl"I/II\/'I7 KJIETOYHOM WHXEHEPUH, IMTUIICBBIX 4
OMOTEeXHOJIOTUH. 3aluTa Keica: peCcTaBIeHHe PEe3yIbTaTOB PEIICHHUs] KEHCOB (BBICTYIJICHHE C MPE3CHTAIIMEH )
IIpaxkTnyeckue 3anaTUsA Ne§. BoinosiHeHue KeiicoBbIxX 3axaHuii «CoBpeMeHHbIe MaTepuaJbl B cepe GHOTEeXHOIOTHIi»
IpomexyTounas . 2
aTTecTamus JAuddepeHuupoBaHHbIi 3a4eT
Bcero 60
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2.3 MexxkaucuuninHAPHbIA MOAX0/

B cootBercTtBHE cO PT'OC COO u ®I'OC CIIO 0ocHOBHBIMHM MOIXOIaMHU B
MpenogaBaHuy AUCIUIIIUHBI SIBJISIOTCS:

1. CHCTGMHO-I{CHTGJ’ILHOCTHHﬁ moaxoa - 9TO HHTCTpanusd CUCTCMHOI'O H
ACATCIBHOCTHOI'O IMOAXOO0B, I'A€ LICJIIb, MCTOAMKA O6y‘ICHI/IH OIpCACIIAOTCA C
HOSHHI/Iﬁ CHUCTCMHOI'O IIOAXO0aAa, a I[GHTCJII)HOCTHI)Iﬁ moaxoa pacCMaTpuBacTCA Kak
HHCTPYMCHT JOCTHIKCHUA LCJIN.

2. KOMIIeTeHTHOCTHBI TMOAXOJ - OTO MPHUOPUTETHAS OPHEHTAIHS
oOpa3oBaHHMsi Ha  €ro  pe3yabTaThl:  (opMHpOBaHHE  HEOOXOAMMBIX
OOLIEKYJIBTYPHBIX M MPO(ecCHOHATBHBIX KOMIIETEHLUH, CaMOOIpeeiieHuE,
COLIMAJIN3ALUIO0, Pa3BUTHE NHIUBUAYATBHOCTH U CAMOAKTYaJIN3ALIHIO.

MexauCIUIUIMHAPHBIN MOIX0 K 0TO0py conepkanus nucuuriiuuabl OJ1.13
buonorusic yaerom npodeccuonanbHoit HanpasiaeHHoctu [ITICC3 npencraBiieHsbl
B TaOmIe 1.

MexIuCUMIUIMHAPHBIM  MOAX0Jl K OTOOpY coJepKaHus JUCHUILIAHBI
OJ.13buonoruss ¢ yderomM mnpodeccuoHanbHoi HampasienHoctu [IIICC3
MIPEICTABIICH B Ta0IMIIE2.

MeXaUCIUIUVIMHAPHOCT ~ peal3yeTcs  4epe3  MEXIAMCLHMILUIMHAPHBIE
(MEeXMpeaMEeTHBIE) CBSI3W  PA3HOTO THMA U MPOSIBISETCS B  CIHOCOOHOCTH
O0Oy4YaronIMXcs y4acTBOBATh B PEIIEHUH KOMIUIEKCHBIX 3a/1a4.

MexIuCUUIUIMHAPHBIE CBSI3M MPEIOIaraloT B3aUMHYIO COINIACOBAaHHOCTH
nporpamMm y4eOHbBIX TUCUUIUIMH U KypcOB, OOYCIIOBJIEHHYIO XapaKTepoOM HAayK U
JTUTAKTUYECKUMHU TIEIISIMU.

[IpeeMcTBEeHHOCTh 00pa3oOBaTEIBHBIX PE3YIHTATOB OO0IIE00pa30BaTEIbHON
IMIOATOTOBKHU 00€CIIEUNBAETCH:

— MEXIMCLIUTUTMHAPHBIM HOJIXOJIOM K oTOopy COJepKaHUS
oOmeoOpazoBarensHoil aucturuinHbl(ganee OIT) ¢ yyetom mnpodeccruoHaabHOM
HanpasyeHHocTH [ITICC3;
— unterpanuend OIl ¢ gucuuMIiMHaAMU W Kypcamu 0011e00pa3oBaTeIbHOTO
IIUKJIA.

HNuTeHcudukanus yuedGHOro npoiecca JoOCTUTaeTcs Yepe3 HHTErpUpOBaHHbIE
3ansaTusa ¢ OIl u kypcamu o611eo0pazoBaTeIbHOTO UKIa (Tabaumna 1).
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MexaucuMIIMHAPHbBIA MOAX0A K 0TOOpY coaep:kaHus nucuunanubl O/1.13 buosorus ¢ yuerom npogeccuoHaabHO

HanpasJjenHoctu [HIICC3

Taduamnna 1
HaumenoBanue TeM Oopa3oBatennnbie| Bwua 3ansrus. OobeM HaumenoBanue q1ucuuniInya OobeM
o0meodpasoBaTenbHoi qucuunannbl | PesyasTarei(OK) (Bua nesiteabnocT| 4acos O/, OI1, IIM (MJIK). Yacos
obyuatommxces HaumeHnoBaHue Tem
0o01eodpa3oBaTeIbHOM TUCUMILINHBI
O/.13 buonorus OK 01 JlabopaTopHas 2 O/1.09 ®uznueckas KyibTypa 2
Tema 1.2. OK 09 pabora
CTpyKTYpHO-PYHKIMOHAIBHAST Tema 1.2 310poBbE 1 3A0POBBIN 00pa3
OpPraHu3anms KJIeTOK KU3HA
O/1.13 buonorus OK 01-OK.09  [[TpakTHueckoe 2 O/H.08 Nudopmartuka 2
Tema 1.3. CTpyKTYypHO- OK 04 3aHATHC
$yHKIMOHATbHBIE PAKTOPDI OK 05 Tema 7. IIpaktuueckas pabora Ned
HACTEICTBEHHOCTH bunapnoe Huckpernoe (uudposoe) §
3aHSTHE MPEJICTaBICHUE TEKCTOBOM,
rpadgu4eckoi, 3ByKoBoi HH(pOpMaIuu u
BUJIeOMH(OpMaLIUU
O/I.13 buonorus OK 01-OK.09  [[IpakTuueckoe 2 O/l 11. ®uszuka 2
Tema 2.5. CuenjieHHOe HacJIeI0BaHHE OK 04 3aHATHC
NPU3HAKOB OK 05 Tema: CBoOOAHBIE MEXaHUYECKUE
KojeOaHus. BeIHYX/IeHHbIE
MEXaHWYECKHE KoJIeOaHus
O/1.13 buonorus OK 03, OK 04, |[IpakTnueckoe 2 O/1.08 Undpopmaruka 2
Tema 2.6. 3akoHOMEpHOCTH OK 05, OK 06 [3aHsTHE
H3MEHIHBOCTH HNuterpuposannoe Teva:
Huckpernoe (g poBoe)
3aHSITHE

MIPECTaBICHUE TEKCTOBOM,
rpadgu4eckoi, 3ByKoBoi HH(popMauu u
BUJICOMH(POPMALIUU
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O/1.13 buonorus OK 01, OK 02, |[IpakTrueckoe 2 O/1.14 MuauBuayanbHbIA IPOEKT 2
Tema 3.2. Makpo3BoJironus. OK 03, , OK 05, [3aHsaTHE
Bo3HMKHOBEHHE U Pa3BUTHE JKU3HU HA OK 06 Tema 5. Ipaktuueckoe sansrne Ne 3.
3 Omnpenenenue 00bEKTa U MPEAMETA IO
emiie
TEME HCCIICT0OBAHUS
O/1.13 buonorus [IpakTuueckoe 2 O/1.06 nocTpaHHBIN A3BIK 2
Tema 4.2. I[lonyasiuus, cooduiecTna, OK 01 3aHATHE
IKOCUCTEMBI OK 02 Tema: 1.3.5. CpaBHI/ITeJ'II)HaH n
OK 04 IIPEBOCXO/THAS CTCTICHU CPABHCHHUS
NpUIaraTeabHbIX.
I[popuiabHas HANPABJICHHOCTH MCIUILIHUHbI
Tadauua 2
IpeameTHoe cogepsxanne OJ] ObpazosaresbHble|  Buj sausrus. O6nem HaumeHnoBanue AMCHMILIMH Obnem
pe3yabTaThbl BHI[ NAeATCJIBbHOCTH qacoB OH, oM (MIIK) qacoB
odyvyarmuxcst
Tema 1.2. OK-01, OK-02, [I[IpakTuueckoe 2 OI1.03 MaTepuanoBenaeHue 2
CTpykTypHO-()YHKIMOHAIbHASA OK-07 3aHsITHE
PYKTYPHO-QYHKIL Tema 1IlonsTHE O
OpraHu3anus KJIeToK K 1.1. TIK 2.3
’ bunapHoe 3aHsiTue MaTepHaIOBeICHUH. ATOMHO-
IIpakTyeckoe 3ansaTHe Nel. KPHCTAJLITHCCKOC CTPOCHHC

IMoaroroBka u 3a1MTa NPE3eHTAIUI 110 MeTailIos

NpopuIaKTHYECKUM MePONPUSITUSIM MO

YKpenJieHuI0 HMMYHHUTETa TOKapsi B

KOHTeKcTe NMPodecCHOHATbHBIX

3a00J1eBaHMd.

Tema 4.4. BausiHne aHTPONOreHHbIX OK-01, OK-02, [lIpakTuu4eckoe 2 OI1.04 MetpoJiorusi, 2
3aHsITHE

¢akropoB Ha Ouocdepy.
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IIpakTuyeckue 3ansiTus Ne7 OK-03, OK-04, CTAaHJAPTH3AIMS U cepTUPUKATMS
CocraBJjieHHE NPEIIOKEHU 110 MK 1.1, [IK 2.3 [Brimosnnenne Kefic- Tera OB
3()()eKTHBHOCTH NepepaboTKH 0TX0I0B 3a/1aHusl eMa 7. B3alMO3aMEHACMOCTD
MPOU3BO/ICTBA BO BTOPCHIPbE. JleTasielt o popme u B3aMMHOMY
Tecruposanue PACIIONIOKEHUIO TIOBEPXHOCTEN
Tema 4.5. Biausguue couuajibHO- OK-01, OK-02, [[IpakTnyeckoe OII1.04 MeTpo.orus,
JIKO0JOTHYEeCKHUX (PAKTOPOB HA 310POBbHE OK-03, OK-04, [ausTHe CTAHAAPTU3ALMSA U cepTUPUKANMS
yeJioBeKa.
OK-05, OK-06, BrinoJinenne Keiic-
JlabopaTopHbie 3ansiTust Ne2 K11 IK 2.3
CocraBjieHue IAMATKH 01aronpHs THBIX " " [panaHms Temal.1WcTopus passutus
(haxkTOpOB BIMAIOIIMX HA 310POBbE TecTHDOBANHE cTaHfapTH3anuy. HopmatusHo-
CHEeHAINCTA ¢ YIeTOM P IpaBOBasi OCHOBA CTaHAAPTU3ALIUU
npogeccuorpaMmmsl.
Tema 5.1. BMOTEeXHOJI0IHH B JKH3HHU OK-01, OK-02, [Ilouckosasi padoTa OIl.03MarepuaJioBegenue
KaKJI0r0. K1.1, 11K 2.3
K 5.2 PadooTra B rpynmnax 3HAKOMCTBO C MeTaJ’IJ’IOFpa(bI/Iqe()KI/IM

IIpakTyeckue 3anaTus Ne§.
BrinosiHeHHe KelicOBLIX 3aJaHUii
«CoBpeMeHHbIe JHepreTH4ecKne
TeXHOJIOTUM B c(hepe OMOTEXHOJIOTHIN»

IIpakTuyeckasn
padora

MHKPOCKONOM. MUKpoaHanus
YyT'yHOB.
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3. YCJIOBUS PEAJTU3ALIMY TIPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JTUCLUILJINH

3.1. I[.]Iﬂ peanu3anum nmporpamMmbl IMCHUIIVIMHBI JOJ/IZKHbI ObITH NMpeAyCMOTPECHBI
CJICAYIOINHUE CIICHUAJTbHBIC IOMCIIICHUSA:

Kabuner«buonorum», ocHameHHBIH 00OpymOBaHHEM: MeOenb, ITOCKa, Mel,
HarJIJIHbIE TMOCOOMS (KOMIUIEKTHl Y4YeOHBIX TaOJMUIl, TUIAKaTOB), TEXHUYECKUMU
cpencTBaMu OOYYCHHUS: KOMIIBIOTEp C YCTPOWCTBAMHU BOCIIPOM3BEICHUS 3BYKA,
MPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C AIKPAHOM, YKa3Ka-TIPE3CHTEP JJIS MPE3CHTAIIHMN.

JlabopaTtopusi, ocHamieHHas OOOpyJOBaHWEM [JII TIPOBEICHHS 3aHATHIA:
CEeKyHJOMEp, MNHHIETH, (QuibTpoBajgbHasi Oymara (candeTku), CTaKaHbl)
TUNIEPTOHUYECKUNA PacTBOP XJIOpHUAa HaTpusi, 3%-HbIi pacTBOpP MEPOKCHAA BOJOPOA,
pacTBOp #oja B HOAMCTOM Kallud, TJIMLEPUH, KIyOHU KapTodelns, JUCT 3II0/AeH
KaHAJICKOM, TUI0A psIOMHBI OOBIKHOBEHHOM (pAOWMHBI WM TOMarta), JyK pemyaThiid,
Pa3BEJICHHBIC B BOJIE IPOXIKH ).

3.2. UudopmannoHHoe odecnevyeHre peajan3aluu NporpamMmmbl

Jlns  peanuzandu  TporpaMmbl  OMONMOTEUHBIA (OHJ KOJUIeAXKa HMEET
AJIEKTPOHHBIE 00pa3zoBaTelibHbIE W WH(OPMAIMOHHBIE PECYpPChl, PEKOMEHJIOBAHHbBIC
JUTSL MCTIOJIB30BaHUsI B 00pa30BaTEIbHOM MPOIIEcce, HE CTaplle MITH JeT ¢ MOMEHTa
U3IaHUS

3.2.1 OcHoBHas JuTepaTypa

1. AradonoBa, . b. buonorusi. ba3zoBeliii ypoBeHb : 3JIeKTpoHHAs ¢opma yueOHOTO
nocooust mns CIIO / Araponosa WN.b., Kamenckuii A.A., CuBornazo B.U. -
M.:Ilpoceemienne, 2024. - 271 «c.:.. - Teker : omektpoHHsid. - URL:
https://znanium.ru/catalog/product/2146081 (mata obpamienus: 09.04.2024). — Pexxum
JOCTYTIA: IO TIOJIITUCKE.

2. CuBornazos, B. . buonorus. 10 kmacc. O6mas 6uonorus (6a30BbIA YPOBEHB) :
yueOnuk / B. W. Cuormazos, E. T. 3axapoBa, . b. AradonoBa. - 10-e wusm.,
crepeotunHoe - Mockaa : IIpocsemienue, 2022. - 256 c. - ISBN 978-5-09-099560-3. -
Tekct : anexktpoHHbl. - URL:https://znanium.com/catalog/product/1922263  (nmarta
obpamenus: 31.05.2023). — Pexxum octyna: 1o mojarnucKke

3. CuBornazos, B. W. buosorus. 11 kmacc. O6mas 6uosiorusi (6a30Bblii YPOBEHB) :
yueonuk / B. WM. CuBornazo, E. T. 3axapoBa, M. b. Aradonora. - 8-e¢ wu3n.,
crepeoTunHoe - Mocksa : IIpocsemnienue, 2022. - 208 c. - ISBN 978-5-09-099561-0. -
Teker : snekrponusiid. - URL: https://znanium.com/catalog/product/1923086 (mara
obpamenus: 31.05.2023). — Pexxum toctyna: 1o mojAmnucke.
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3.2.2 /lonmoiHUTEIbHAS JIUTEpaTypa
1. Aradonosa, . b. buonorus. bazoBslii ypoBeHs. [IpakTukym : anekTpoHHas Gpopma
yueOHoro mocobuss it CIIO / AraponoBa W.b., Cusormazos B.U. -
M.:Ilpoceemienne, 2024. - 110 c... - Tekcr : osuektpoHHbld. - URL:
https://znanium.ru/catalog/product/2146084 (mara obpamenus: 09.04.2024). — Pexum
JOCTYTIA: MO MOJIIHUCKE.
2. buonorust. 10 kmacc (6a30BbIii ypoBeHb) : yueOHumk / B. B. Ilaceunmk, A. A.
Kamenckuii, A. M. Pybuos [u ap.] ; mox pea. B. B. [Taceunuka. — 5-e uzg., crep. —
Mockaga : [Ipocsemienune, 2023. — 223, [1] c. : wi. — (Jlunus xuzHn). - ISBN 978-5-
09-103624-4. - Tekcr : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2089928  (mata oOpamenus: 15.04.2024). —
Pexxum nocrymna: mo nmogmnucke.
3. buomorus. 11 xmacc (6a30Beiii ypoBenb) : yueOnmk / B. B. Ilaceunmk, A. A.
Kamenckuii, A. M. PybnoB [u ap.] ; mox pea. B. B. [laceunuka. — 5-¢ u3., crep. —
Mockaa : IIpocsemenue, 2023. — 273 c. : wi. — (JIuaus xu3an). - ISBN 978-5-09-
103625-1. - Teker : anektponsbiid. - URL: https://znanium.ru/catalog/product/2089931
(mara oopamenusi: 15.04.2024). — Pexum goctyna: 1o noamnucke
4. buonorus : yueOHUK U MPAKTUKYM JIJIsi CPEAHETO MpodheCcCUOHATBFHOTO 00pa30BaHUS
/ B. H. Spwirun [u np.] ; mox penakimuerd B. H. Speiruna. — 2-e u3g. — Mocksa :
N3natensctBo IOpaiit, 2024. — 378 c¢. — (IlpodeccuonanbHoe oOpazoBaHue). —
ISBN 978-5-534-09603-3. — TekcT : anekTpoHHbIi // OOpa3oBaTenbHas miargopma
FOpaiit [caitt]. — URL: https://urait.ru/bcode/536659 (nata obpaimenus: 15.04.2024).

3.2.3 UHTepHeT pecypcehl
1. bwuonorus : Karagor wMarepuaios: CalT: bubmmoreka umdpoBoro
obOpazoBarenbHOro KoHTeHTa Mos mikona.- URL:https://lib.myschool.edu.ru/ (mara
oOpanienus: 26.04.2024). — Pexum goctyna: CBOOOIHBIN: pErUCTPaLIUS.

3.2.4 Kypuaubl
1. Bectnuk Ilepmckoro yHuBepcureta. Cepusi buomorus:  3IEKTPOHHBIN
xKypHai/U3narenbeTBo: Ilepmckuii roCyJapCTBEHHBIM HalMOHAJIBHBIN
uccinenoBarenbckuii  yHuBepcuteT.-llepmp,1994.-Bxogur B mepeuenp BAK.-
URL:https://www.iprbookshop.ru/11591.html (mata oOpamenus: 22.03.2024). —
Pexum IocCTyna: IS aBTOPU3UP. II0JIb30BAaTENIEN

23


https://znanium.ru/catalog/product/2146084
https://znanium.com/catalog/product/2089928
https://znanium.ru/catalog/product/2089931
https://urait.ru/bcode/536659
https://lib.myschool.edu.ru/
https://www.iprbookshop.ru/11591.html

24



4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOEHMSI 00111€00pa30BaTeIbHOM AU CIIUTIIUHBI

KoHTponb U oOlLieHKa pe3ylbTaTOB OCBOCHHUS 00IIe00pa30BaTENbHON AMCHUIUIUHBI
pacKpbIBalOTCA 4epe3 AUCIHUILUTMHAPHBIE PE3yJIbTaThl, HANPABICHHBIE HA (POPMUPOBAHUE
00X u npoeCCUOHATBHBIX KOMIIETEHIIMI IO pa3zesiaM U TeMaM COACpKaHHs y4eOHOTO
MaTepuaia.

Oomasn Paszpnen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIeTeH U

Pa3nen 1. Knerka — KonTponbHas pabora
CTPYKTYPHO- «MonekynsipHbIi YPOBEHb

(yHKIMOHAILHAS eHHHIA OpraHu3aLK KUBOTOY
JKHBOI'0

OK 02 buonorus xak Hayka. OO0mias 3anonHeHne TaOIUIBI C OMIMCAHUEM
XapaKTEPUCTHKA KU3HU METO/I0B MUKPOCKOITMPOBAHUS C UX
JOCTOMHCTBAMH U HETOCTATKAMHM.
3anonHeHne Tabaunbl «BKiiaa y4eHbIx
B pa3BUTHE OMOJIOTHUN»

3anojiHeHUe CPaBHUTEIBHOM TaOIUIIbI
CXOJICTBA U Pa3IUYHil )KHBOTO M HE
JKHBOT'O

OK 01 CrtpykrypHo-byHKIMoHanbHas |OneHuBaeMas JUCKYCCHS 10 BOIIpocam
OK 02 OpraHM3anus KIETOK JCKLIUH

OK 04 Pa3paboTka MeHTaIbHOM KapThl 110
KJIaCCU(PUKALUU KJIETOK U UX CTPOCHUIO
Ha MPO- ¥ 9YKAPHUOTHIECKUX U TIO
[apcTBaM B MUHU TPYIINax
Brimonnaenue u 3ammra 1a60paTOPHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KJIETOUHbBIE
BKITFOUCHHUS (Kpaxmail, KapOTHHOU/IBI,
XJIOPOIUTACTHI, XPOMOTLIACTHI )
[Ipaktruyeckoe 3anstue. [Ipencrasienue
YCTHBIX COOOIIEHUH ¢ pe3eHTalMeH,
MOJITOTOBJICHHBIX TI0 TIEPEUHIO
UCTOYHUKOB, PEKOMEHIOBAHHBIX
MperoiaBaTesieM

OK 01 CrpykTypHO-QYyHKIHOHATIbHBIE |DpPOHTANBHBIN OMpoOC

OK 02 (akTOpbI HACIIEACTBEHHOCTH Pa3paboTka rimoccapus
Pelenue 3a1a4 Ha ONpeIeeHHE

IIOCJIEI0BATEIbHOCTH HYKJIEOTU/IOB,
aMUHOKHCIIOT B HOPME U B CIIy4ae
M3MEHEHUS MTOCJIEI0BATEIbHOCTH
Hykaeornnos JJHK

OK 02 OOMeH BelecTB 1 OpoHTaIBHBIN OIIPOC

IpeBpalIEHUe SHEPIUH B KJIETKE | 3AIOIHEHHE CPABHUTEIBHOM TaOIUIIbI
XapaKTEPUCTUK TUTIOB OOMEHa
BELIECTB
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OK 02
OK 04

JKU3HEHHEBIN UK KIETKHU.
Murto3. Meiio3

OOcyxeHne 1Mo BOIpocaMm JIEKIUH
Pa3paboTka neHTBl BpeMEHU
KM3HEHHOTO [IMKJIA

Pa3nen 2. Ctpoenne u
GyHKUMM opraHusmMa

Kontponbnas pabota “CtpoeHue u
¢dbyHKIIMKM OpraHu3Ma’

OK 02
OK 04

CrtpoeHue opranusma

OueHnnBaemast IUCKYCCHUS

Pa3paboTka MeHTaIbHOMN KapThl
TKaHEH, OPraHOB U CHCTEM OPraHOB
OpPraHu3MoOB (PaCTeHHS, )KUBOTHBIE,
YEeJIOBEK) C KPAaTKOH XapaKTePHCTUKON
UX QYHKIHA

OK 02

DopMbl pa3MHOKEHUS
OpraHu3MOB

OpoHTaTBHBIN OIIPOC

3anonHeHne TabIMIIbI ¢ KPaTKOH
XapaKTePUCTUKON U TpuMepamu Gopm
Pa3MHOXEHHS OPTaHU3MOB

OK 02
OK 04

OnTtorenes paCTCHHﬁ, KHUBOTHBIX
1 9CJIOBCKaA

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTepUCTUKOMN 3TAallOB OHTOreHe3a
OTZEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEeKa [0 MUKPOrpyIIaM
Tect/ompoc

CocraBiieHnE )KM3HEHHBIX [IUKJIOB
pacTeHuii 1o oTaenaM (MOXOBUIHBIE,
XBOLIEBU/IHBIE, TAIIOPOTHUKOBH/IHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICJOBaHUA

Pa3zpaboTtka rioccapus
@pOHTAIBHBIN OIIPOC

Tect 1o Bompocam JIeKIUU
Pemenue 3anayd Ha onpeneneHue
BEPOSATHOCTH BOZHUKHOBEHUS
HACJICACTBCHHBIX HpI/I3HaKOB HpI/I
MOHO-, TU-, IOJIUTHOPUIHOM U
AHAITM3UPYIOLIEM CKPEIIUBAHUU,
COCTaBJICHHE T€HOTUIINYECKHUX CXEM
CKpeILIUBaHUsA

OK 01
OK 02

CremneHHoe HaCIEI0OBaHNE
MPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpenenenue
BEPOSATHOCTH BOZHUKHOBEHUS
HACJIEICTBEHHBIX TPU3HAKOB MPU
CIICTIJICHHOM HacJeI0BaHUH,
COCTaBJICHHE TEHOTUIIMYECKUX CXEM
CKpEILIMBaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYMBOCTH

Tecr.

Pemenue 3agau Ha onpeneneHne Tuna
MyTalliy IIpU Iepenaye
HAaACJICACTBCHHBIX HpI/ISHaKOB,
COCTABJICHUEC I'CHOTHUIITNYCCKUX CXEM
CKpeILIUBaHUsI

Paszgea 3. Teopus 3BoJironUU

KonTponsnas pabora “Teopernueckue
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aCIIEKTEI DBOJIIOINH KU3HHU Ha 3emMiie”

OK 02 Hcropust 2BOIIOITMOHHOTO OpoHTaTBHBIN OIPOC
OK 04 yueHus. MUKpO3BOIIOLHS Pa3zpaboTtka rioccapust TEepMHUHOB
Pa3paboTka neHThl BpeMEHH pa3BUTHUS
9BOJIIOILIMOHHOTO YUEHHUS
OK 02 Makpo3BoIrOHS. OueHuBaemasi AUCKYCCHS:
OK 04 BoO3HUKHOBEHUE U Pa3BUTHE UCII0JIb30BAaHNE aPTYMEHTOB,
JKU3HU Ha 3eMiie OMOJIOTUYECKON TEPMUHOJIOTUU U
CUMBOJIMKH TSI I0KA3aTeNbCTBA
pPOJICTBA OPraHU3MOB PA3HBIX
CUCTEeMAaTUYECKUX TPYII
Pa3paboTka neHTBl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie
OK 02 [IpoucxoxaeHue yemoBeka — OpoHTaTBHBIN OIPOC
OK 04 AHTPOIIOTCHES Pa3zpaboTka neHThI BpeMEHH!
MIPOUCXO0XKICHHS YETIOBEKA
Pa3nen 4. dxonorus
OK 01 Dkonorndyeckue HakTopsl U Tect 10 KOJIOTHUECKUM (PaKTOpaM U
OK 02 Cpezbl )KU3HU cpeaaM KU3HU OPTraHU3MOB
OK 07
OK 01 [Momynsmus, coobiecTna, CocTaBiieHue cxeM KpyroBOpOTaBeIIeCTB,
OK 02 3KOCUCTEMBI HCTIOJB3YS MaTePHAIIBI JICKITUU
OK 07 Pemenne npakTuKo-OpHEHTHPOBAHHBIX
pacyeTHbIX 3a/IaHUH 110 MIEPEHOCY
BEIIIECTBA U SHEPTUH B DIKOCUCTEMAX C
COCTaBJICHUE TPOPUUECKUX LIeTeH 1
nupamMul 6MOMAacChl U SHEPTUU
OK 01 buocdepa - rmodanbHast OrnenrBaemasi TUCKYCCHS
OK 02 JKOJIOTMYECKas CucTema Tect
OK 07
OK 01 Binsinue aHTpOonoreHHsIx Tect
OK 02 dakTopos Ha 6Guochepy I[TpakTuueckas padora “OTXO0/1bI
OK 04 IPOMU3BOJCTBA”
OK 07
OK 02 Binusguue conuainsHO- OrneHrBaemasi TUCKYCCHS
OK 04 OKOJIOTHYECKUX (PaKTOPOB Ha Brinonnenue 1abopaTtopHoil paboTs! Ha
OK 07 3J10pPOBbE YEIIOBEKA BBIOOD:
"YMcTBeHHas pabOTOCTIOCOOHOCTH",
"Bnustaue abnotnyeckux (HakTopoB Ha
YyesnoBeKa (HU3KUE U BBICOKHE
TeMneparypsl)”
Pa3nen 5. buosiorust B :ku3Hu  |3aluTa Kelca: IpeaCcTaBIeHNE
pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYIUIEHHUE C TIPE3CHTAINEN )
OK 01 buotexHonoruu B )XKU3HU BrinosiHeHuE Keiica Ha aHAIN3
OK 02 KaXKJ10T0 “H(pOpMaIIUK 0 HAYYHBIX JTOCTHXKCHHSIX
OK 04 B 00J1aCTH Fr€HETHYECKHUX TEXHOJIOTHIA,
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KJICTOYHOHN MHXEHEPHUH, MUIIEBBIX
O6uoTexXHOJIOTHi (TI0 TpynIam),
IPEeACTaBICHNE PE3yJIbTaTOB PELICHUs

KEMCOB
OK 01 [IpomebinnenHast OnotexHonorus |BreimomHeHNE Kelica Ha aHAIN3
OK 02 nH(pOpMAIMY O Pa3BUTUU
OK 04 MPOMBIIICHHON OMOTEXHOJIOTHH (110

rpyIram), IpeICTaBIeHUE PE3yIbTaTOB
pELIEHHS KEMCOB

OK 01 ComnanbHO-3THYECKHE acCIeKThl | BEIMoIHEeHNE Kelica Ha aHaINn3
OK 02 OHMOTEeXHOJIOT Ui uHpOpMaIMU 00 ITUIECKUX aCIEeKTax
OK 04 pa3BUTUS OMOTEXHOJIOTHH (T10

rpyIram), IpeICTaBICeHUE PE3yIbTaTOB
pELIECHHS KEMCOB

OK 01 buorexnonorun u rexanueckue |BrImonHeHHE Keyica Ha aHaIN3
OK 02 CHCTEMBI nH(pOopMannu 0 pa3BUTUSA
OK 04 OMOTEXHOJIOIHI ¢ IPUMEHEHUEM

TEXHUUYECKUX CHCTEM (10 TpyIIam),
IPEICTaBICHUE PE3yJIbTATOB PELICHUs

KEHCOB

IIK 1.1. CrpykrypHo-QyHkiuoHanbHas  |[loaroroBka mpeseHTaui.
OpraHu3aIus KIETOK; Cocrapnenue parmoHaIN3aTOPCKUX
BnusHue aHTponmoreHHbIX MPEI0KECHUH.
¢baxTopoB Ha Ouochepy; CocraBnenue 310poBbe-cOeperaromnieit
Bnngane COILIMAJIBHO- TaAMSTKH.
SKOJIOTUYECKHX (aKTOPOB Ha BrimonHeHne KeHCOBBIX 3aIaHI
3/I0POBBE YETIOBEKA;
buoTtexHonoruu B )KU3HU
KaXx0ro;

IIK 2.3. BnusiHre aHTpPONOreHHBIX CocraBnenue 310poBbe-coeperaronieit
(haxTopoB Ha 6uochepy. MTaMSITKH.
buorexHomoruu B xxu3Hu" BrmmosiHeHNE KeMCOBBIX 3aIaHUIH;
KaXx10To0.

I1IK 5.2. CrpykrypHo-dyHkiuoHnanbHas  |[lonroroBka mpeseHTanuii;
OpraHu3aIus KIETOK; CocraBnenue 310poBbe-coeperaromieit
Bnusinue counanbHo- MTaMSTKH;

9KOJIOTMYECKUX (PaKTOPOB Ha
3JI0pOBbE YEIIOBEKA;

Onenka ¢GopMHUpPOBAaHUS U Pa3BUTHS OOMUX KOMIIETEHIUN, JOCTHXKCHUS
oOydJaronumMucs JUYHOCTHBIX pe3yJIbTaTOB OCYILIECTBIISIETCS MOCPEICTBOM
WHTEPIPETALUN PE3YJIbTaTOB HAOIIOACHHUN 32 IeATeIbHOCTHI0 O0YJaIOIINXCSA B TIpOIiecce
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OCBOCHHS OOIIEel KOMIIETCHIINH, 33 AKTUBHOCTHIO B OCBOCHUU y4E€OHOUN JUCITUTUIMHBI Ha
3aHATHUSAX, 3a OpraHu3aluedl COOCTBEHHONW Y4eOHOH JEATENBHOCTH, HAITMYUEM
OTBETCTBEHHOCTH 32 pe3yibTaT Yyd4eObl, MPHUCYTCTBUEM KYJIbTYPHl TMOTPEOICHHS
UHGOpPMAITMHU; aKTHBHOCTHIO YYacTHsl BO BHEYPOUHBIX MEPOIPHUATHIX MOIUCIHMILIUHE,
COOJIOZICHMEM JTHYECKUX HOPM OOIICHHS TpU B3aUMOJCUCTBUU C OOYyYaIOIIUMUCH,
NPEroAaBaTeNiiIMi U C Y4eTOM HHBIX KpuTepueB (cm.paszmen 2 paboueit IIporpammer
BOCITUTAHUS).

[TomydyeHHsie  pe3ynabTaThl  HAOMIONCHWA  YYUTBIBAIOTCS TPU  MPOBEACHHUH
KOMIUTIEKCHOM OIIEHKH I10 3aBEPIICHUI0 yIeOHOTO To/1a.

[Ipunoxenue Nel

TemaTHnka HHAUBUAYAJIBHBIX ITPOCKTOB npodwccnonanbnoifl HanpaBJICHHOCTH

1. HacnencrBenHast ”HpopMalys U Mepeaaya ee U3 MOKOJEHUs B TOKOJIEHHUE

2. CoBpeMEHHBIN TUI Pa3BUTHSA YENOBEKA. UenoBeuecKkne pachl.

3. Ycnexu COBpEMEHHOW F€HETUKH B MEIULIMHE U 3IpaBOOXPAHEHUU.

4. HWcropus pa3BUTHUA 3BOJIIOIUOHHBIX uien 10 Y. JlapBuHa.

5. CoBpeMeHHBIE NPEICTABICHUS O 3apOXACHUM XU3HHU. PaccMoTpeHue M OLEHKa
PAa3JIMYHBIX TUIIOTE3 IIPOUCXOKICHHUS.

6. Bo3geiicTBue dYeioBeKka Ha NPUPOAY HA  PA3NIMYHBIX OdTalax pPa3BUTHSA

YeJI0BEUYECKOro 00LIeCTBa.

7. DKOJOTMYECKHE KpHU3HCHI U 3Koyornueckue karactpodsl. IlpemoTBpaiienue ux
BO3HUKHOBEHU.

8. Pa3paboTka OCHOBHBIX METOJIOB KOHTPOJISl KayecTBa OMOTEXHOJOTHYECKUX
MaTepraoB.

9. PbIHOK HAHOTEXHOJIOTUI-BO3MOKHOCTH MPUMEHEHHS B OMOJIOTUN U MEIULIMHE.

10. CMOKeT 1 UCKYCCTBEHHBI MHTEIIJIEKT 3aMEHUTh TPOPECCUI0 TOKAPSI.

11. PeBotOIIMOHHBIN TPOPBIB UCHIOIB30BaHus 3D npuHTEpa B MEAUIIMHE U OUOJIOTHH.

12. IlepBasi MeAMIIMHCKAasE TIOMOIIb C YYE€TOM TPOQPECCUOHATBHBIX PUCKOB B
npodeccun Tokapb

13.Ilpennoxenus mno 3¢p@exkTuBHON mepepabOTKU OTXOJ0B IMPOU3BOACTBA BO
BTOPCHIPBE B Ipoeccuu Tokaps

14 IIpodunakTuyeckue MEpONpHUATHS TO YKPEIUIEHHI0O HMMMYHHUTETa TOKaps B
KOHTEKCTE NMPOdeCCHOHAIBHBIX 3200 ICBaHUH.

Pa3padoryuk:

H. B. Jlobonuna npenopaBaTeb
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